The semantic bootstrapping hypothesis proposes that children acquire their native language through exposure to sentences of the language paired with structured representations of their meaning, whose component substructures can be associated with words and syntactic structures used to express these concepts. The child's task is then to learn a language-specific grammar and lexicon based on (probably contextually ambiguous, possibly somewhat noisy) pairs of sentences and their meaning representations (logical forms).
a b s t r a c t
The semantic bootstrapping hypothesis proposes that children acquire their native language through exposure to sentences of the language paired with structured representations of their meaning, whose component substructures can be associated with words and syntactic structures used to express these concepts. The child's task is then to learn a language-specific grammar and lexicon based on (probably contextually ambiguous, possibly somewhat noisy) pairs of sentences and their meaning representations (logical forms).
Starting from these assumptions, we develop a Bayesian probabilistic account of semantically bootstrapped first-language acquisition in the child, based on techniques from computational parsing and interpretation of unrestricted text. Our learner jointly models (a) word learning: the mapping between components of the given sentential meaning and lexical words (or phrases) of the language, and (b) syntax learning: the projection of lexical elements onto sentences by universal construction-free syntactic rules. Using an incremental learning algorithm, we apply the model to a dataset of real syntactically complex child-directed utterances and (pseudo) logical forms, the latter including contextually plausible but irrelevant distractors. Taking the Eve section of the CHILDES corpus as input, the model simulates several well-documented phenomena from the developmental literature. In particular, the model exhibits syntactic bootstrapping effects (in which previously learned constructions facilitate the learning of novel words), sudden jumps in learning without explicit parameter setting, acceleration of word-learning (the ''vocabulary spurt"), an initial bias favoring the learning of nouns over verbs, and one-shot learning of words and their meanings. The learner thus demonstrates how statistical learning over structured representations can provide a unified account for these seemingly disparate phenomena.
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Introduction
One of the fundamental challenges facing a child language learner is the problem of generalizing beyond the input. Using various social and other extralinguistic cues, a child may be able to work out the meaning of particular utterances they hear, like ''you read the book" or ''Eve will read Lassie", if these are encountered in the appropriate contexts. But merely memorizing and reproducing earlier utterances is not enough: children must also somehow use these experiences to learn to produce and interpret novel utterances, like ''you read Lassie" and ''show me the book". There are many proposals for how this might be achieved, but abstractly speaking it seems to require the ability to explicitly or implicitly (a) decompose the utterance's form into syntactic units, (b) decompose the utterance's meaning into semantic units, (c) learn lexical mappings between these syntactic and semantic units, and (d) learn the language-specific patterns that guide their recombination (so that e.g. ''Eve will read Lassie to Fraser", ''will Eve read Fraser Lassie?", and ''will Fraser read Eve Lassie?" have different meanings, despite using the same or nearly the same words). A further challenge is that even in child-directed speech, many sentences are more complex than ''you read Lassie"; the child's input consists of a mixture of high-and low-frequency words falling into a variety of syntactic categories and arranged into a variety of more or less complex syntactic constructions.
In this work, we present a Bayesian language-learning model focused on the acquisition of compositional syntax and semantics in an incremental, naturalistic setting. That is, our model receives training examples consisting of whole utterances paired with noisy http://dx.doi.org/10.1016/j.cognition.2017.02.009 0010-0277/Ó 2017 Elsevier B.V. All rights reserved. 
